beta-Adrenergic receptor activation increases acetylcholine receptor number in cultured skeletal muscle myotubes.
Treatment of embryonic chick muscle myotubes with the beta-adrenergic agonist isoproterenol increased the number of surface membrane nicotinic cholinergic receptors. Receptor degradation was unaffected by isoproterenol, suggesting that receptor synthesis was increased. The effect of isoproterenol appears to be mediated by the beta-adrenergic receptor adenylate cyclase system for the following reasons: (a) The response to isoproterenol was dose-dependent and stereospecific. (b) The response to catecholamines followed the order isoproterenol greater than epinephrine greater than norepinephrine. (c) Alprenolol, a beta-adrenergic antagonist, but not phentolamine, an alpha-antagonist, abolished the effect. (d) The maximal effects of isoproterenol and cholera toxin, an activator of adenylate cyclase, were not additive. These results suggest that under certain physiological states catecholamines may play an important role in the regulation of cholinergic receptors.